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Smqr: The successive reaction of 2-chloroethyl and 3-chloropropyl-benzammlde 

with n-butyl-lithium and lithium naphthalenide at temperatures ranging between 

-78 and -5OOC leads to N-lithio-N-(2-lithioethyl)- and N-lithio-N-(3-lithio- 

propyl)benzamide [(a), (9)], which by treatment with different electrophiles -. 
(H20, D20, Me2S2, CO29 Pr'CHO, PhCHC, Me2C0, Ph2C0, and 02)pelds the expected 

functionalized benzamides [(lo), (ll)]. The acidic and basic hydrolysis of -_ __ 
compounds (10) and (1;) gives different results depending on the structure of 

the substrate and the reaction conditions. 

Introduction -___________ 

Functionalized organolithium compounds (1) are interesting intermediates in 

organic synthesis due to their ability to transfer functionality by reaction 

with electrophilic reagents. The stability of such intermediates depends 

strongly on the relative position of the metal atom and the function: whilst 

the B-functionalized systems 1 (1, n=l) are very unstable species and decom- 

pose by B-elimination yielding olefins2 as the main products, the correspond- 

ing Y-, 3 a-;4 or c-functionalized5 derivatives (1, n= 2-4) are more stable 

and they can be considered, in general, as typical organolithium reagents. 

In the case of the B-substituted compounds the stability is greatly increased 

(a) where the oxygenated or nitrogenated function at the B-position bears a 

negative charge (2),2b'6 so the loss of electronegativity in the heteroatom 

difficults the elimination, and (b) where the lithium atom is attached to a 
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2184 J. BARLUENGA et al 

sp* hybridized carbon atom [(3), (4)].7 _ _ 

Y- 

L Li 

X 

I/ \ L1 

Y- 

k Ll 
(4) 

NR2,... 1 
The most general method for the preparation of oxygenated and nitrogenated 

intermediates of the type (2) involves t+substituted organomercurials. 
8 

Only 

for Y=O the mercury route can be avoided, so, oxygenated derivatives of the 

type (2) have been recently prepared directly from chlorohydrins, 
9 
epoxides, 

10 

or ketones; 
6 these methodologies fail for Y=NR. In our hands only the inter- 

mediate (5), with actually is an ylide, has been prepared by a direct method: 

double lithlation of the adequate precursor with n-butyl-lithium. 1' In the 

present paper we described a new way to prepare directly an aminated inter- 

mediate of the type (2) and its y-homologated derivative, which are useful 

synthons for the units H2N(CH2)nCH2-, n=l, 2. 
12 

(5) 

Results and Discussion 
______I --,.. _--I__-_-_ 

The successive treatment of N-(2-chloroethyl)benzamide (6) with n-butyl- 

lithium and lithium naphthalenide at -78OC led to the B-substituted organo- 

lithium intermediate (8). The In situ reaction of this dianion with different 

electrophilic reagents (water, deuterium oxide, dlmethyl disulphide, carbon 

dioxide, aldehydes or ketones, and oxygen) yielded the expected %-substituted 

N-ethylbenzamides (10). (Scheme 1 and Table 1, entries l-9). The more stable 
__ 

y-substituted organolithium intermediate (9) could be prepared and reacted at 

temperatures ranging between -50 and -30°CWusing the same method as for (8). 

The IR sltl; treatment of this dianionicspecies with the same variety of elec- 

trophiles as above afford the corresponding u-substituted N-propylbenzamides 

(11). (Scheme 1 and Table 1, entries 10-17). 
-_ 
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(6); n=l (8); n=l (10); n=l 

(7); n=2 (9); n=2 (7;); n=2 

a;-X =H 

b;X=D 

c; X=MeS 

d; X=C02H 

e; X=PriCHOH 

f; X= PhCHOH 

g; X=Me2COH 

h; X=Ph2COH 

1; X=OH 

Scheme 1. Reagents and conditions: 1, Bu"L1, -78 (n= 1) or -50°C 
------ - 
(n=2); Ii, Li+C10H8-, -78 (n=l) or -50 to -30°C (n=2); 111, 

Electrophile E+ =H20, D20, Me2S2, C02, PrlCHO, PhCHO, Me2C0, Ph2C0, 

O2' 
-78 to 20°C; iv, H20. 

Table 1. Prepat-atlon of intermediates (8) and (9) and their reaction with electrophiles. _---- - 
Isolation of products (10) and (11). - 

-- _I 
- 

titry Startiqamtde lithium Electrophile PI-@uct 
. I \ 

no. n dianion E+ no. Yield (%)a m.p. ("C? or b.p. (V)/W-lg 

1 (6) 1 

2 CS) 1 

3 (6) 1 

4 (6) 1 

5 ("6) 1 

6 CS) 1 

7 (6) 1 

8 (6) 1 

9 CS) 1 

10 (7) 2 

11 (7) 2 

12 (7) 2 

(8) 

(“8) 
CS) 
(a) 
(8) 
(8) 
(a) 
6) 
(a) 
(9) 
(9) 
(9) 

H2° 

D2° 

*2s2 

co2 
PrQ-tO 

PhCHo 

Me2co 

Ph2C0 

O2 

H20 

D20 

Me2s2 

( 104 ___ 
(lob) ___ 
(lot) ___ 
(ml) _-_ 
(lee) ___ 
(100 --- 
( log) _-_ 
(IOh) --_ 
(lOi) 
--- 
(lla) a-- 
(lib) _-- 
(1lC) --- 

91 

88 

86 

64 

72 

72 

74 

71 

65 

94 

88 

82 

112-114/0.1' 

112-114/0.1 

118-120/0.COld 

116-118e 

106-108 

84-86f 

105-107g 

145-147 

1%156/0.1h 

79-801 

79-80 

123-125/O.C& 
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Entry Starting amide Lithium Electrophile Product 
t 

no. n dianion E+ no. Yield (SQ)a m.p. (°C)b or b.p. (V)/msWg 

13 

14 

15 

16 

17 

(7) 2 (9) co2 (lld) 66 77-79k 

--- (G) 2 (9) Prk-IO (lie) 68 148-15O/O.CCl 

(5) (9) 
___ 

2 PhCHO (llf) 73 Oil1 

(T) 2 (9) --- Me2co (IQ) 71 146-148/0.001 

--- (7) 2 (9) Ph2C0 (llh) 81 157-159 _ -__ 

a Isolated yield based on the starting materials (5) or (7). bFrom hexane/CHC13. ' Lit.,13 

b.p. 285OC/745 mnHg. d Lit.,14 m.p. 57%. ' Lit.,15 m.p. 120°C. 
f 
Lit.,16 m.p. 85-86OC. 

g Lit,,17 m.p. 106-107°C. ' Lit.,14 m.p. 67-67V. ' Lit.,18 m.p. 83OC. J Lit.,l' b.p. 

184-185OC/l mnHg. k Llt.,20 m.p. 79-80°C. RF 0.42 @ilica gel, THF-hexane (3:2)]. 

The results of the hydrolysis of the amide moiety in products (10) and 

(;l) depends strongly on the structure of the substrate and on the reaction 

conditions. The acidic hydrolysis led to the corresponding dehydratation 

where the formed carbon-carbon double bond is very conjugated; so, starting 

from compounds (10h) or (llh) the corresponding olefins (12) and (13) were --_ ___ __ __ 
exclusively isolated by treatment with sulphuric acid, in which the amide 

group did not suffers hydrolysis. On the other hand when the same process was 

carried out on compound (llf) the corresponding 2-phenylpyrrolidine (14) was __- __ 
obtalned, arisen from the intramolecular dehydratation of the intermediate 

aminoalcohol. (Scheme 2). 

Ph$dh 1 I 

n 
0 OH 

phyq; 

(10h); n=l (12); n=l 
_-_ 
(llh); n=2 (G); n=2 
___ _I 

‘.‘8UPh 1 J--J 
I Ph 

(llf) (14) -__ __ 

Scheme 2. Reagents: -____ _ 1, H2S04-EtOH-dioxane 
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The difficulties found by the acid hydrolysis of (10h) and (llh) have been __- -_- 
overcome using basic conditions. So, for Instance, starting from (llh) the -_- 
treatment with potassium hydroxide led to expected aminoalcohol (15). -,., 
(Scheme 3). 

P”,,!,&,h 1 _ 

II 
H2NdPh 

0 
Ph Ph 

(llh) _,.,- (15) __ 

Scheme 3. Reagents: 1, KOH-EtOH-H20-dioxane 
-,.,____ _ 

From the results described in this paper, we conclude that this methodol- 

ogy represents an useful way 

an electrophllic reagent. 

Experimental ...____I__---- 

General.- M.p.s are uncorrected 

point apparatus. 1.r. spectra were 

to Introduce the unit H2N(CH2)nCH2- (n = 1, 2) in 

and were measured on a Buchi-Tottoll capyllary melting 

determined with a Perkin-Elmer 298 spectrometer. 
1 
H and 

13 
C N.m.r. spectra were recorded on a Varian ET-80 spectrometer with SiMe 

4 
as internalstand- 

ard in CDCl 
3 
as solvent. M.s. (e.i.) were recorded with a Hewlet-Packard 5987A spectrometer. 

The purity of volatile distilled products and the chromarographic analysis were determined 

with a g.1.c. Varian Aerograph 2800 instrument equipped with OV-101 Chromosorb column. Ele- 

mental analysis were carried out with a Perkin-Elmer 240 Elemental Analyzer. Starting reac- 

tants were of the best commercial grade available and were used without further purification. 

n-Butyl-lithium 
21 

and lithium naphthalenide 
22 

were prepared as already described. Ether (ref- 

ering to diethyl ether) was dried successively with anhydrous calcium chloride, sodium sul- 

phate, sodium, and a K-Na (K3Na) liquid alloy 
23 

under argon reflux, and was then distilled 

and stored under argon. Tetrahydrofuran (THF) was dried successively with anhydrous calcium 

chloride and sodium sulphate; it was then refluxed with potassium, distilled, and stored un- 

der argon. All reactions (except the preparation of the starting materials and the acidic and 

basic hydrolysis) were carried out under argon and the glassware were dried before use. 

Preparation of Intermediates (5) and (2) and Reaction with Electrcphlles. General Proce- 

dure.- To a solution of N-(2-chloroethyl)benzamide (c)l3 (0.92 9, 5 mmol) or N-(3-chloro- 

propyl)benzamide (7) 
18 

(0.98 g, 5 mmol) in tetrahydrofuran (25 ml) was added an ethereal so- 

lution of n-butyl-lithium (5 mmol) at -78 (n =l) or -50°C (n =2) under argon and stirring 

was continued for 20 min at the same temperature. To the resulting mixture was added a so- 

lution of lithium naphthalenide in tetrahydrofuran (11 mmol) and it was stirred for 4 h at 

-78 (n =I) or at temperatures ranging between -50 and -30°C (n =2). The mixture was cooled 
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at -78 OC and the corresponding electrophile (5 mmol) was then added and it was strrred 

overnlght allowing the temperature to rise to 20°C. The resulting mixture was hydrolyzed 

wltb water and extracted with ether. The organx layer was dried (Na2SO4) and evaporated 

(15 mmHg). Naphthalene was removed In vacua (0.001 mmHg; 50 *C bath temperature) and the 

resulting residue was purlfled by flash column chromatography, dlstlllatlon, or recrystal- 

lizatlon. 

N-i?thylbenzamide (lOa) I3 vmax 
_W_ 

(neat) 3310 (NH) and 1630 (c=o) cm-l; 6H 1.2 (3 H, t,J 7 HZ 

Me), 3.4-3.6 (2 H, m, CH2), 6.35-6.65 (1 H, br signal, NH), and 7.3-8.1 (5 H, m, ArH); 6c 

14.9 (Me), 35.1 (CH2), 127.5, 128.7, 131.6, 135.7 (Arc), and 168.9 (c=O) ppm; m/z 149 (I+.@, 

21%), 106 (11). 105 (loo), 77 (48), 51 (14), and 32 (18). 

N- (2-Deut em oethyl lbenzarmde (lob) (neat) 3310 (NH) and 1630 (C=o) cm-'; 
___ 

vmax 6H 1.2 (2 H, 

t, J 7 Hz, CH2D), 3.5 (2 H, q,J7 HZ, CH2N), 6.35-6.65 (1 H, br signal, NH), and 7.3-8.1 

(5 H, m, ArH); bc 14.8 (t, J,, 19.5 Hz, CH2D), 35.1 (CHIN), 127.5, 128.7, 131.6, 135.7 (Arc), 

and 168.9 (C=O) ppm; rrJ.z 150 (k@, 19%), 106 (13), 105 (loo), 77 (511, 51 (11). and 32 (18). 

N-(2-Methyl thloethyl Jbenzamlde (10~) 
14 

__- 
vmax (Nujol) 3320 (NH) and 1630 (C=o) cm-'; 6H 2.1 

(3 H, s. Me), 2.7 (2 H, t, J 6.5 Hz, CH2S), 3.7 (2 H, q, J 6.5 HZ, CH2N), 6.7-7.0 (1 H, br 

signal, NH), and 7.3-8.1 (5 H, m, ArH); bc 15.9 (Me), 33.6 (CH2S), 39.5 (CHIN), 127.2, 128.7, 

132.1, 135.3 (Arc), and 169.1 (C=O) ppm; rrJz 195 (M+, 8%). 122 (23), 105 (100). 77 (42), 74 

(91), and 51 (13). 

15 
3-l3enzoylamwxqropanoic acid (10d) vmax (Nujol) 3400-3000 (OH and NH), 1700 and.1620 

(C=O) cm-l; 
_..I 

dH 2.6 (2 H. t, 1 6 Hz, CH2C02), 3.8 (2 H, q. J 6 Hz, CH2N), 7.2-8.2 (5 H, m, 

ArH), and 8.0-8.2 (2 H, br slgnal, OH and NH); 6c 33.6 (cti2C02), 36.7 (CHIN), 127.4, 129.1, 

130.9, 134.8 (Arc), 170.2 (CON), and 177.8 (CO21 ppm; Wz 193 (w, 12%), 105 (loo), 88 (13), 

77 (32), and 51 (10). 

N-(3-Qydroq-4-methylpentyllbenzamide (10e) (Found: C, 70.6; H, 8.6; N, 6.2. ~1~~1~~0~ 
--_ 

requires C, 70.56; H, 8.65; N, 6.33%) vmax 
-1 

(Nujol) 3320 (OH and NH) and 1630 (C=O) cm ; bH 

0.8, 0.85 (6 H, 2 d, J 6.5 Hz, 2 x Me), 1.4-1.8 (3 H, m, CH and CH2CHO), 3.0-3.2 (1 H, br 

signal, OH), 3.4 (2 H, q, J 5.5 Hz, CH2N), 3.8 (1 H, q, J 5.5 Hz, CHO), 6.9-7.1 (1 H, br slg- 

nal, NH), and 7.4-8.1 (5 H, m, ArH); bc 18.0, 18.9 (2 x Me), 33.1 (CH2CHO), 33.7 ((fHMe), 

38.4 (CH2N), 74.5 (CHO), 127.4, 128.9, 131.3, 134.5 (Arc), and 169.2 (c=O) ppm; m/z 221 (M, 

2%), 178 (15), 135 (lo), 134 (18), 122 (21), 105 (loo), and 77 (24). 

N- (3-Hydroxy-3-phenylprcpyl Jbenzamide (1Of) 
16 

(Nujol) 3310 (OH and NH) and 1630 (C=O) 

cm-l 
-_- 

vmax 

i 6H 2.0 (2 H, q. J 6.5 HZ, CHZCHO), 3.3-3.8 (4 H, m, CH2N, OH, and NH), 4.8 (1 H, t, J 

6.5 Hz, CH), and 7.2-8.0 (10 H, m, ArH); 6c 37.1 (cli2CHO), 38.5 (CH2N), 73.6 (CH), 125.2, 

126.1, 126.7, 127.9, 128.3, 131.8, 134.9, 145.3 (Arc), and 169.7 (C=O) ppm; m/z 225 (I@, Es), 

men H20 or D20 was used as an electrophile a large excess (ca. 100 mol) was added. The 

ca,-bonation was carried oUt using an excess of solid carbon droxide (cs. 100 mmol). In the 

oxydatlon dry oxygen (purity 99%) precooled at -78 OC was bubbled for 2 b at -78~ 
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149 (36), 149 (39), 135 (26), 134 (42). 122 (13), 105 (IOO), and 77 (41). 

N-(3-!&droxy-3-nk?thylbutylJbem’dINde (109) ‘I vmax (Nu~ol) 3360 (OH and NH) and 1630 (C=O) 

cm-l; 6H 
^__ 

1.2 (6 H, s, 2x Me), 1.8 (2 H, t, J 6.5 Hz, CH2CO). 2.6-2.8 (1 H, br S, OH), 3.6 

(2 H, g, J 6.5 Hz, CHIN), 6.9-7.2 (1 H, br signal, NH), and 7.3-8.0 (5 H. m, ArH); 6c 28.8 

(2 x Me), 36.2 (CH2co), 40.7 (CHIN), 70.4 (cOH), 126.9, 128.4, 131.3, 134.9 (Arc), and 168.6 

(c=O) pp; m/z 199 (/kf+-H20, 13%), 148 (14), 105 (loo), and 77 (36). 

N-(3-Hydroxy-3,3_diphenylpropylJbenzamide (10h) (Found: C, 79.8; H, 6.3; N, 4.1. C22H21N02 
__" 

requires C, 79.73; H, 6.39; N, 4.23%) vmax (Nu-~ol) 3320 (OH and NH) and 1640 (PO) cm-l; 6H 

1.9-2.1 (1 H, br s, OH), 2.6 (2 H, t, J 6.5 Hz, CH2CO), 3.55 (2 H, q,J6.5 Hz, CH2N), 6.7-7.1 

(1 H, br signal, NH), and 7.2-7.8 (15 H, m, ArH); 6c 33.8 (Q,CO), 38.9 (CH2N),77.3 (COH), 

123.9, 125.2, 125.8, 127.1, 127.3, 129.9, 132.8, 145.4 (Arc), and 167.2 (C=O) ppm; n/z 331 

ti; +, 4%), 254 (12), 193 (21), 150 (15), 149 (86), 148 (66), 105 (loo), and 77 (42). 

N- (2-Hydroxye thy1 Jbenzamide ( 101) 
14 -1 

vmax (neat) 3380 (OH and NH) and 1640 (C=O) cm ; 6H 
me-. 

3.3-4.0 (6 H,m, 2xCH2, OH, and NH),and 7.2-8.1 (5 H, m, ArH); bc 43.2 lCH2N), 62.1 (CH20), 

127.2, 129.8, 132.6, 134.9 (Arc), and 169.9 (C=O) ppn; m/z 165 (Mt, 3%). 147 (lo), 122 (12), 

105 (100). 77 (34), and 51 (11). 

N-frqoylbenzamide (lla) l8 v 
-1 

--_ 
max (Nujol) 3300 (NH) and 1640 (C=O) cm ; 6H 0.9 (3 H, t, J 

6.5 Hz, Me), 1.55 (2 H, sextet, 3 6.5 Hz, w2Me), 3.4 (2 H, q, J 6.5 HZ, CH2N), 6.35-6.65 

(1 H, br signal, NH), and 7.4-8.0 (5 H, m, ArH); bc 12.2 (Me), 22.8 (a2Me), 42.1 (CH2N), 

127.4, 128.8, 131.9, 135.6 (Arc), and 169.0 (C=O) ppm; n@ 163 CM+, 16%). 105 (loo), 77 (38), 

and 51 (II). 

N- (3-Deuterzopropyl Jbenzamide (llb) vmax 
-1 

__- 
(Nujol) 3300 (NH) and 1640 (C=O) cm ; bH 0.9 

(2 H, t, J 6.5 Hz, CH2D), 1.55 (2 H, quintet, J 6.5 Hz, C.ff2CH2D), 3.4 (2 H, q, J 6.5 Hz, 

CH2N), 6.35-6.65 (1 H, br signal, NH), and 7.4-8.0 (5 H, m, ArH); 6c 12.1 (t, J,D 18.0 Hz, 

cH2D), 22.8 (Cf12CH2D), 42.1 (CH2N), 127.4, 128.8, 131.9, 135.6 (Arc), and 169.0 (C=O) ppm; 

nJz 164 C&f+, 13%), 105 (loo), 77 (401, and 51 (15). 

N- (3-Metyl thiopropyl Jbenzamide (11~) lg vmax -1 
---. 

(Nujol) 3340 (NH) and 1640 (C=O) cm ; 6H 

1.9 (2 H, quintet, J 6.5 Hz, W2CH2S), 2.1 (3 H, s, Me), 2.55 (2 H, t, J 6.5 Hz, CH2S), 3.55 

(2 H, q, J 6.5 HZ, CH2N), 6.45-6.75 (1 H, br srgnal, NH), and 7.2-7.9 (5 H, m, ArH); 6c 

15.3 (Me), 29.3 (C)12CH2S), 31.9 (CH2S), 39.6 (CH2N), 127.2, 129.0, 131.9, 135.3 (Arc), and 

168.9 (C=O) ppm; m/z 209 (M+, a%),162 (36). 135 (13), 134 (41), 105 (loo), 77 (42), and 51 

(14). 

4-Benzoylaminobutano~c acid (lld) 2o vmax (Nujol) 3400-3000 (OH and NH), 1700, and 1640 
-1 

I__ 

(C=O) cm ; bH 1.6-1.8 (2 H. m, CH2CH2N), 2.3 (2 H, t, J 6.5 Hz, CH2C02), 3.4 (2 H, t, J 

7.0 Hz, CH2N), 6.7-6.9 (2 H, br signal, OH and NH), and 7.1-7.7 (5 H, m, ArH); 6c 25.1 

(a2cH2N). 32.0 (&2C02), 40.1 (CH2N), 127.3, 129.2, 131.7, 133.6 (Arc), 168.0 (CON), and 

176.4 K02) ppm; m/z 207 CM+, 8%). 148 (lo), 106 (ll), 105 (LOO), 102 (12). 77 (31), and 51 

(10). 

N-(4-Hydroxy-5-mtylhexyllbenzamide (lie) (Found: C, 71.3; H, 9.2; N, 5.8. c H NO -_- 14 21 2 
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-1 
requires C, 71.46; H, 9.00; N, 5.95%) vmax (neat) 3350 (OH and NH) and 1640 (GO) cm i bH 

0.8 (6 H, d, J 6.5 Hz, 2 x Me), 1.2-1.8 (5 H, m, 2 x CH2C and Chime), 2.3-2.4 (1 H, br s, 

OH), 3.2-x.5 (3 H, m, CHIN and CHO), 6.3-6.6 (1 H, br signal, NH), and 7.1-7.9 (5 H, m, ArH) 

Q 17.9, 19.2 (2 x Me), 26.3, 32.1 (2 x CH2C), 34.6 (CtlMe), 40.4 (CH2N), 76.3 (CHC), 127.2, 

128.9, 131.6, 135.2 (Arc), and 169.0 (C=O) ppm; m/z 235 (k?, 2%), 134 (13), 122 (17), 105 

(100). 77 (36), 60 (20), and 43 (10). 

N-(4-tEydrauy-4-phenylbutyllbenzanude (llf) (Found: C, 76.0; H, 7.2; N. 5.0. C17HlgN02 ___ 
requires C, 75.81; H, 7.11; N, 5.20%) vmax (neat) 3350 (OH and NH) and 1640 (C=O) cm-l; 6H 

1.4-1.8 (4 H, m, 2 x CH2C), 1.8-1.95 (1 H, br s, OH), 3.4 ( 2 H, q, J 6.5 Hz, CH2N), 4.7 

(1 h, t, .7 5.5 Hz, CH), 6.25-6.55 (1 H, br slgnal, NH), and 7.1-7.9 (10 H, m, ArH); 6c 26.1, 

36.3 (2 x C?H2C), 40.8 (CH2N), 74.6 (CH), 125.6, 127.1, 127.4, 128.7, 129.0, 132.1, 135.2, 

146.1 (Arc), and 169.1 (C=O) ppm; m/z 269 (M+, 3%), 163 (20). 162 (ll), 148 (15), 135 (lo), 

134 (26), 122 (18), 105 (loo), 79 (12), and 77 (51). 

N-(4-Hydrawy-4-m&hylpentyl)benzamide (119) (Found: C, 70.4; H. 8.8; N. 6.2. C13HlgN02 _I_ 
requires C, 70.56; H, 8.65; N, 6.33%) vmax (neat) 3340 (OH and NH) and 1640 (C=O) cm-l; 6H 

1.2 (6 H, s, 2 x Me), 1.4-1.85 (4 H, m, 2 x CH2C), 1.9-2.0 (1 H, br s, OH), 3.4 (2 H. q, J 

6.0 Hz, CH2N), 6.4-6.7 (1 H, br signal, NH), and 7.2-7.9 (5 H, m, ArH); dc 25.9, 31.2 (2 x 

cH2C), 30.0 (2 x me), 41.3 (CHIN), 73.8 (COH), 127.2, 129.1, 132.1, 135.2 (Arc), and 168.8 

(c=o) ppm; m/z 221 (fv?,2a), 147 (lo), 134 (14). 122 (lo), 105 (100). 77 (33). and 59 (12). 

N-(4-Hydrcucy-4,4-dlphenylbutylJbenzamide (llh) (Found: C, 80.0; H. 6.7; N, 4.1. C23H23NC2 
_^_ 

requrres C, 79.97; H, 6.71; N, 4.05%) vmax (Nujol) 3400 (OH and NH) and 1640 (C=O) cm-l; 6H 

1.5-1.8 (3 H, m, W2CH2N and OH), 2.35 (2 H, t, J 5.5 HZ, CH2CO), 3.45 (2 H, q, J 6.0 Hz, 

CH2N), 6.2-6.5 (1 H, br signal, NH), and 7.2-7.8 (15 H, m, ArH); 6c 25.0 ((?i2CH2N), 38.9 

(cH2CO), 40.8 (CH2N), 78.7 (COH), 126.7, 127.5, 127.6, 128.9, 129.1, 132.2, 135.6, 148.1 

(Arc), and 168.9 (C=O) ppm; n/z 345 (k?, 2%), 183 (17), 163 (68), 162 (22), 125 (16), 124 

(26), 105 (100). and 77 (43). 

Acldlc ydrolysis of Conpounds (lO)or (11). Isolation of Products (12)-(14). General -.. __ __ _I 
Procedure.- To a solution of the corresponding compound (10h). (llh), or (llf) (3 mmol) In 

___ --- --- 
ethanol (25 ml) and dioxane (10 ml) was added concentrated sulphurrc acid (0.5 ml, 9 mmol) 

and the mixture refluxed for ca. 12 h. The cooled solutron was evaporated In vacua (15 mmHg). 

The resulting resrdue was treated wrth water (25 ml) and extracted with ether, the organrc 

layer was neutralized wrth an aqueous solutron of sodium hydroxyde, washed with water, dried 

(Na2SC4). and evaporated in vacua (15 mmHg). The resulting resrdue was dlstrlled In vacua 

or recrystallized to afford the products (12)-(14). 
__ __ 

N- (3,3-Dlphenylprop-2-enyl Ibenzamide (i2, (0.69 g, 73%) (Found: C, 84.3; H,6.0; 

N, 4.4. C22HlgN0 requires C, 84.31; H, 6.11; N, 4.47%) m.p. 144-145OC 

(Nujol) 3320 (NH) and 1640 (C=O) cm 
-1 ; 6H 4.1 (2 H, dd, J 6.0 and 7.0 

t, J 7.0 Hz, CH), 6.5-6.7 (1 H, br slgnal, NH), and 7.1-7.7 (15 H, m, 

124.5, 126.9, 127.3, 127.5, 128.0, 128.3, 128.4, 129.6, 131.3, 134.3, 

(Arc and CH=C), and 167.3 (C=O) ppm; rnIz 313 (M+, 14%), 193 (10). 192 

(Hexane-CHC13); v 
max 

Hz, CH2N), 6.1 (1 H, 

ArH); 6 39.4 (CH2N), c 

138.8, 141.5, 144.4 

(58), 191 (15), 165 



N-Lithio-N-(34ithiopropyl)benzamide 2191 

(10) I 
146 (13), 122 (la), 115 (lo), 105 (81). 103 (24). 77 (loo), and 51 (32). 

N-(4,4-Dqhenylbut-3-enylibenzamide (13) (0.68 9, 69%) (Found: C, 84.4; H, 6.4; N, 4.2. 
-- 

~~3~~1~0 requires C, 84.38; H, 6.46; N, 4.28%) m.p. 165-167V (hexane-CHC13); vmax (Nujol) 

3300 (NH) and 1640 (C=O) cm 
-1 ; 6* 2.5 (2 H, q, J 7.0 Hz, CH2CH), 3.55 (2 H, q,J 7.0 Hz, 

CH2N), 6.1 (1 H, t, J 7.0 HZ, CH), 6.3-6.5 (1 H, br signal, NH), and 7.1-7.7 (15 H, m, ArH); 

bc 28.2 (a2CH), 37.6 (CH2N), 124.5, 126.8, 127.3, 127.4, 128.1, 128.3, 128.4, 129.6, 131.2, 

134.3, 138.9, 141.5, 144.5 (Arc and CH=C), and 167.5 (C=O) ppm; m/z 327 (k?, 5%). 207 (17), 

206 (91), 205 (17), 191 (22). 178 (15), 165 (12), 149 (10). 115 (32). 105 (100). 91 (36), 77 

(54), and 51 (13). 

3-Phenylpyrrolidzne (l_$) (0.26 9, 59%) b.p. 101-103°C (0.1 mmHg) [Lit., 24 241 (771 mmHg)]; 
-1 

v max (neat) 3400 (NH) cm ; 6H 1.6-2.1 (4 H, m, 2 x CH2C), 2.9-3.1 (2 H, m, CH2N), 3.4-3.6 

(1 H, br s, NH), 4.1 (1 H, t, J 7.0 Hz, CH), and 7.1-7.5 (5 H, m, ArH); 6c 25.3, 34.7 (2 x 

a2C), 46.7 (CH2N), 64.3 (CH), 126.0, 126.8, 128.6, and 143.9 (Arc) ppm; m/z 147 (M+, 27%). 

146 (48), 119 (21), 118 (loo), 104 (121, 91 (ll), 77 (101, and 70 (21). 

Basic Hydrolysis of Canpound (llh) . Isolation of 4-Amine-l,l-diphenylbutan-l-01 (15) .- A 
-,.- -_ 

solutron of N-(3-hydroxy-3,3-diphenylpropyl)bensamlde (1.0 g, 3 mmol) and potassrum hydrox- 

lde (0.74 g, 15 mmol) In water (10 ml), ethanol (15 ml), and dioxane (10 

ca. 12 h. The cooled mixture was extracted with ether, the organic layer 

dried (Na2S04), and evaporated in vacua (15 mmHg). The resulting resrdue 

to afford the titled (15) (0.59 g, 81%) (Found: C, 79.7; H, 7.8; N, 5.7. 

79.63; H, 7.94; N, 5.80%) m.p. 67-69OC (hexane-CHC13); vmax (Nujol) 3350 

ml) was refluxed for 

washed with water, 

was recrystallrzed 

C16HlgN0 requi_r;s C, 

(OH and NH) cm ; bH 

1.4 (2 H, quintet, J 6.0 Hz, CH2CH2N), 2.3 (2 H, t, J 6.0 Hz, CH2CO), 2.6 (2 8, t. J 6.0 Hz, 

CH2N), 3.5-3.7 (3 H, br s, OH and NH2), and 7.0-7.4 (10 H, m, ArH); 6c 26.7 (Ck2CH2N), 41.1, 

41.5 (cIi,CO and CH2N), 76.6 (CO), 126.1, 127.8, and 148.0 (Arc) ppm; m/z 241 (f@, lo%), 183 

(25). 180 (21) I 147 (14), 106 (12). 105 (100). 91 (lo), 77 (61), 59 (47), and 51 (10). 
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